In recent decades, with the introduction of new imaging methods in cardiology, particularly echocardiography, an increase in the diagnosis of cardiac tumors has occurred, which was formerly possible only during surgery or autopsy. The clinical findings of cardiac tumors vary. They may mimic either cardiac or systemic diseases, and, therefore, should be considered in the differential diagnosis of distinct heart diseases. In addition, as surgical therapy is curative in most cases, an early diagnosis is required to prevent complications.
Neoplasms may involve the heart in a primary or secondary way, and no consensus exists in regard to their classification. Secondary tumors are 20 to 40 times more frequent than primary ones, among which the benign are 3 times more frequent than the malignant ones 1, 2 . Neoplasm of the heart is a rare entity, with an incidence ranging from 0.0017% to 0.28%. It may involve the endocardium, myocardium, or epicardium.
This study aims to report the clinical characteristics and histologic types of primary cardiac tumors in patients referred to a tertiary service.
Methods
We analyzed retrospectively 50 patients (32 females) with ages ranging from 9 to 73 years (mean of 44.6±18) who were diagnosed with primary cardiac tumors at the Instituto do Coração (InCor) of the Hospital das Clínicas of FMUSP, from 1980 to 1998. The diagnosis was established by echocardiography in 47 patients, by magnetic resonance in 2 patients, and during surgery in 1 patient (myocardial revascularization).
Results
In our study, the cardiac tumors were benign in 92% of the patients. Their preferred site was the left side of the heart (72%), 66% being in the left atrium, 6% in the left ventricle, 22% in the right atrium, 4% in the right ventricle, (Table II) , the most frequent symptom was dyspnea (36%), followed by other symptoms of heart failure in 28% of the patients. Other cardiac symptoms reported include the following: palpitations (18%), chest pain (16%), embolism (10%), and near syncope (2%). Embolism occurred to the cerebral area resulting in cerebral stroke (6%), to the heart resulting in myocardial infarction (2%), and to the ophthalmic artery resulting in amaurosis (2%). Extracardiac symptoms were present in 36% of the patients, the most frequently reported being weight loss in 20%, followed by fever (8%), arthralgias (6%), and chronic anemia (2%). Approximately 20% of the patients were asymptomatic at the initial clinical evaluation.
On physical examination, auscultation revealed a mitral diastolic murmur in 34% of the patients, a mitral systolic murmur in 14% of the patients, and a tricuspid systolic murmur in 2% of the patients.
From the 50 patients with cardiac tumors, 40 (80%) were operated upon, and 8 (16%) died during the clinical evolution (Table III) . The deaths were secondary to acute pulmonary edema and heart failure (4%), to cardiogenic shock (2%), pulmonary hemorrhage (2%), disseminated sarcomatosis (4%), sepsis and pulmonary infection (2%), cerebral metastasis to the pleura and pericardium (2%), and to embolism of tumor fragments (2%) causing acute myocardial infarction. From the total deaths, 6% of the patients died prior to surgical treatment, 4% because of refractory acute pulmonary edema, and 2% because of acute myocardial infarction. Surgical deaths were secondary to sepsis (2%), cardiogenic shock (2%), and pulmonary hemorrhage (2%).
Discussion
In the 50 cardiac tumors of our case series, 46 (92%) were benign, cardiac myxoma being the most frequent one (84%). Myxoma is the most prevalent cardiac tumor in the adult population, predominating in the female sex, with a gelatinous and transparent gross appearance. Myxomas are usually single tumors, preferably located in the left atrium and inserted close to the oval fossa. They are considered benign tumors, even though they may behave in a malignant way with local relapse, invasion of the thoracic wall, and embolism.
Symptoms result from the size of the neoplasm (usually 70g), which may cause obstruction of the cardiac chambers and valve rings, or they may also be consequent to embolism of tumor fragments occurring later 2 , because of the gelatinous characteristic of the tumor, or may even result from formation of thrombi. In our case series, embolism occurred in patients with left atrial myxoma, being the presentation symptom in 10% of them. Among our patients, we had 3 strokes, 1 myocardial infarction, and 1 amaurosis. One case reported in the literature 3 shows a possible association of left atrial myxoma and acute myocardial infarction of the inferior wall. In our study, the myocardial infarction was in the anterior wall and the patient died. On anatomicopathological study, fragments of the tumor were found in the coronary artery involved. In the medical literature, the association between myxoma and myocardial infarction has not been frequently reported, approximately less than 0.1% 3 . In a few cases, myxoma may simulate systemic diseases with symptoms such as fever, cachexia, arthralgia, Raynaud's phenomenon, rash, and anemia, which are attributed to the production of certain cytokines, such as interleukin-6 4 . In our case series, systemic manifestations were present in 36% of the patients, 1 patient being on corticoids due to rheumatoid disease, and another patient being on antibiotics due to the diagnosis of bacterial endocarditis.
Cardiac tumors may obstruct the cardiac chambers mimicking either myocardial or valvular diseases. Obstruction of the right chambers simulates constrictive pericarditis, tricuspid stenosis, and thromboembolism. Signs and symptoms of right ventricular tumors are similar to those of pulmonary stenosis. On the other hand, left atrial tumors are clinically similar to mitral stenosis. Symptoms reported in tumors of the left ventricle and septum are as follows: sudden death, dyspnea, syncope, and precordial pain 5 . A symptomatic characteristic suggesting the presence of neoplasm of the heart is change of symptoms according to certain bodily positions.
On clinical examination, left atrial tumors are similar to mitral stenosis. The following points help in the clinical differentiation: influence of position, absence of the opening click and of the split of the first heart sound. In other cases, the audible murmur may be of mitral regurgitation, being secondary to the chronic tension of the valve or consequent to incomplete closing during systole. In the case of right atrial tumors, auscultation is characterized by a split of the first heart sound, but the components of the second heart sound tend to fuse. This phenomenon results from an increase in right atrial pressure.
Another cardiac symptom frequently reported by our patients was the presence of arrhythmias (18%), which may result from enlargement of the cardiac chambers or may be secondary to invasion of the myocardium or the conducting tissue by the tumor 6 . Chest pain was present in 16% of the patients and had an atypical characteristic. In some cases, the pain may have characteristics typical of coronary heart disease, which may result from tumoral invasion or, as in 1 of our cases, from coronary embolism. This must be included in a differential diagnosis considered in young individuals with acute myocardial infarction. Myxomas and malignant tumors are rare in the pediatric age group 7 .
Other tumors of the connective tissue, such as lipomas and fibromas, occur in the heart, as in other parts of the body, being considered very rare. Their symptoms are associated with obstruction in the cardiac chambers 8 . Among the malignant tumors of the heart, sarcomas are the most frequent. In our case series we had 1 low-grade sarcoma, 1 rhabdomyosarcoma, and 1 angiosarcoma. The angiosarcoma has a poor prognosis. It is located preferably in the right atrium and is often associated with a bloody pericardial effusion, which may be confounded with tuberculous pericarditis. Metastases are reported in this type of tumor; in our case series, 1 patient had cerebral metastases 9 . Treatment of primary tumors of the heart is exeresis, to avoid the complications of the disease, such as obstruction or embolism. Literature reports show that 8% of the patients with heart tumors died while awaiting surgical treatment 10 . In our study, 3 patients died without surgery, 2 due to acute pulmonary edema, and one because of myocardial infarction.
In conclusion, primary tumors of the heart are rare entities that may simulate either cardiac or systemic diseases, which implies the need for a diagnosis of high clinical suspicion.
